Flow chart of the python file: « InvHeatTransProb1.py »

Solve
forward problem Tref(r,t)
« gtaw1.sif »

N, Ry estimated

Solve
torward problem Tcal(r,t)
« gtaw1PC.sif »

y

Compute objective
function S

Optimization loop for estimating Previous
two parameters: n & Rg S > current S

Compute new estimated z={n, RB}
2=20+( PEWA]+NQ) bk (JTRW [ Tref-Tcal])

Use a forward finite
difference technique:
OT,=(T(z+€02)-T(z))/€0z
Z=1{n, Ry}
Compute sensitivity

Matrix Compute sensitivity

ocfficients 0T & 0Ty
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Previous
S < current S

A=A/10

Solve the two
sensitivity Problems:
* one related to N
* one related to Ry
« gtaw1PC.sif »




Some key words/points:

Requires: python v2.7.3 + numpy v1.7.0 + scipy v0.12.0b1 + matplolib v1.2.0
Elmer 7.0: windows .exe 32 bits rev6064
Meshgrid: Gmsh 2.6.1

Remark: Reference Temperature are normally measured temperatures from the
investigated process.

Some references:

You will find more details about this method from:

* (i recommend because not too much mathematics) M. N. Necati and H. R.
Orlande. Inverse heat transfer, fundamentals and applications. Taylor and Francis,
New York (2000).

» S. Rouquette, J. Guo, P. Le Masson. Estimation of the parameters of a Gaussian
heat source by the Levenberg—Marquardt method: Application to the electron beam
welding. International Journal of Thermal Sciences 46 (2007) 128-138.
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